M ore than a year ago I started collecting data from a pulmonary analyzer test at Pantex Plant The variable measured by the test is FEV 1 which relates to the volume of gas expelled by an individual over one second. The result is often referred to as vital capacity. Age. height and smok ing history of the i ndiv iduals tested were inc luded in the test results. Basically, my aim was to determine if the test was useful in separating individuals who smoked from those who did not smoke. I will present some results of analyses of this data. Data from over 400 tests were collected and analyzed.
M ore than a year ago I started collecting data from a pulmonary analyzer test at Pantex Plant The variable measured by the test is FEV 1 which relates to the volume of gas expelled by an individual over one second. The result is often referred to as vital capacity. Age. height and smok ing history of the i ndiv iduals tested were inc luded in the test results. Basically, my aim was to determine if the test was useful in separating individuals who smoked from those who did not smoke. I will present some results of analyses of this data. Data from over 400 tests were collected and analyzed.
The final test resu Its were FEV1.· Raw data produced by the test is compared against an expected value which is corrected for the ind ividual's age and height FEV1 is simply the percentage of the expected gas volume that an individual expels in one second. So a person who scores 100% is blowing out as much gas as would be expected considering his age and height As scores drop beneath 100%, a person exhibits poorer and poorer lung capacity. Of course, scores over 100% imply better than average vital capacity.
My main interest in the data collected was to determine whether or not smokers performed differently than non-smokers on the test. Of course, I was expecting smokers to get lower scores than non-
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Expected Volume of Gas Expelled x 100 smokers. The test group was separated into three classes: smokers, non-smokers and ex-smokers. Figures 1,2 , and 3 show the scores recorded in each group. Figure I shows FEV 1 scores plotted against age for non-smokers. The straight line is the line of best fit for the data. The slope and intercept along the FEV 1 axis were determined by a collection of facts using the usual least square technique, since the FEV1 scores are corrected for age initially. Figures 2 and 3 show the same data plotted for ex-smokers and smokers. The chart for ex-smokers shows very little change in FEV 1 scores as age changes. The chart on smokers, however, seems to indicate a real drop in scores with increasing age.
One of the most remarkable aspects of these charts is the terrific amount of scatter. This variation may be due to errors introduced by the measuring apparatus or the individual attitudes related to the test, i.e., lazy breather, misunderstanding of test procedure, fear of the test or dentures.
The tremendous scatter tends to shadow differences in the scores between the three groups so far as visual comparison is concerned. Figure 4 shows a bar chart of the average scores reported in each group.
Smokers average 87%, ex-smokers 93% and nonsmokers 94%. It appears, therefore, that smokers did perform worse than the other groups. The analysis is a w idely used method for ascertaining whether differences exist between different groups. Table I shows the sample data used in the test The resu Its are shown on Table II .
An explanation of the test can be found in any text book on elementary methods. What we are interested 
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. , in are the resu Its. In this case, since the ratio for smoking classification exceeds the 95% point, we can conclude that there is a difference between the groups. Considering the bar graph ( Figure 4 ), we are justified in saying smokers do perform worse on the vital capacity test than do non-smokers or ex-smokers. Another useful piece of information obtained from the variance output is the ERROR MEAN SQUARE which is 98.7 (units are percent squared). The square root of the number is about 10% and is an estimate of one standard deviation. The standard deviation is a basic measure of expected scatter. Assuming an average score of 90%, we can expect almost 70% of all scores to fluctuate between 80% and 100%. This is remarkable since height and age variables have already been corrected for in the FEV, scores.
Let's return now to consideration of the data plotted in Figures I, 2 and 3. In Figure 5 , the lines are reproduced as they were shown on the original graphs. Line No.3 indicates a marked change in FEV 1 scores for smokers with respect to age than do Lines No. I and No. 2 for non-smokers and ex-smokers, respectively. A t-test was used to test for factual changes in the FEV 1 scores with age. The analysis indicated that FEV 1 scores were not affected by age for non-smokers or ex-smokers. Since scores are corrected for age we wou Id expect this. On the other hand, the t-test indicated that FEV 1 scores were affected by age in the smoking group. Because of the changes in this last group only, we suspect that the change is due to some factor related closely to age. The obvious choice is to replace actual age by the number of years smoked (See Figure 6 ). It is interesting to note that the mean line has the same slope as the line fitted to the FEV 1 versus age data plotted for smokers. Of course, the t-test shows that the slope of the line on this graph is also changed. Hence, we conclude that an individual's vital capacity gradually deteriorates as his smoking years climb.
To conclude (See Figure 7) .
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groups. That is. each group contained about the same proportion of men to women, working conditions were about the same, and individual health problems affecting FEV1 scores appeared with the same frequency in each group. 2. There is a terrific amount of scatter. The expected error was almost 10%. This indicates that work could be done in assessing other sources of variation. One might investigate possible effects due to environmental changes, individual exercise practices, or other individual physical characteristics. It is also very likely that differences in individual's approach to the test affect scores. As suggested earlier, fear, laziness in breathing practices and misunderstanding of test procedures, as well as dentures, can affect scores. 3. Smokers' scores appeared to decrease the longer they smoked.
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